Solid-phase immunoassays in mechanism-based drug discovery: their application in the development of inhibitors of the molecular chaperone heat-shock protein 90.
High-throughput screening of chemical libraries and the subsequent rapid progress of hit compounds through an iterative developmental test cascade are essential parts of modern molecular mechanism-based drug discovery. These processes depend on the use of efficient assay technologies and equipment. Enzyme-linked immunosorbent assays have historically been carried out in 96-well microtitre plates. Improvements in reagents and assay technologies mean that solid-phase immunoassays can be adapted for higher throughput to play an important role in modern drug discovery. The molecular chaperone heat-shock protein (Hsp) 90 is an important anticancer drug target because it maintains the conformation, stability, and function of many important oncogenic client proteins, including those involved with signal transduction, cell proliferation, survival, differentiation, motility angiogenesis, and metastasis. Using the standard inhibitors of the adenosine triphosphatase (ATPase) activity of Hsp90, geldanamycin (GA) and 17-allylamino-17- demethoxygeldanamycin (17AAG), novel solid-phase immunoassays have been validated using a time-resolved fluorescence (TRF) end point. Their utility for confirming the mechanism of action of Hsp90 inhibition in secondary cell-based assays has been shown and applied to the novel Hsp90 inhibitor CCT018159. Adaptation of these assays for later studies using human tumour xenografts and samples obtained from a Phase 1 trial of 17AAG is also described. Finally, comparison is made between the use and applicability of this type of immunoassay and other techniques such as western blotting, immunohistochemistry, and flow cytometry analysis.